Examining authorship position in aquaculture facilitates an improved understanding of status of women 12 in the discipline, as authorship is a critical factor in professional success. In a review of more than eight 13 million papers in the JSTOR Corpus across disciplines, West et al. 2013 found that men predominate in 14 the first and last author positions and women are underrepresented in single-authored papers. Other 15 studies have assessed women authorship, and found that a gender gap in published literature persists. 16 This study applies the large sample size and methodology of West et al. 2013 to the broad discipline of 17 aquaculture, and compares these results to gender authorship in the International Aquaculture Curated 18 Database (IACD) -a compilation of 543 peer-reviewed publications supported by four international 19 aquaculture programs headquartered at Oregon State University --and two curated databases in the 20 JSTOR in the Web of Science.
Studies have found that women are underrepresented in science, publish less (Martin 2012 ; 41 Conti and Visentin 2015), and receive less grant funding than their male counterparts (Vernos 2013) .
42
Other studies have assessed women's authorship in disciplines including political science and medicine, 
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The problem with relying too heavily on authorship position for evaluating a researcher's 54 success is that there is no straightforward process across disciplines for assigning authorship order. The 55 process of determining each author's contribution to a paper and assigning authorship position varies 56 across academic institutions, disciplines, and sub-cultures within research groups. This is partly because 57 it can be difficult to ascertain how much work each contributor has put into a paper (Laurance 2006; 58 Tscharntke et al. 2007 ). Traditionally, the first author has contributed the most to the paper and 59 receives the most credit, and the positions of the subsequent authors are determined according to 60 contribution, alphabetical order, or reverse seniority (Tscharntke et al. 2007 ). The last author often gets 61 as much credit as the first author, as they are assumed to be the intellectual or financial driving force 62 (Tscharntke et al. 2007 ). Subtle biases and other factors can influence how authorship is assigned. Increasingly, "gift 64 authorships" are given, i.e., an author is added for courtesy reasons because of their academic status, 65 particularly in biomedical journals. This trend further confuses the actual contribution of each author 66 listed on a publication. Because of the unclear process by which the set of authors for a paper is 67 determined, identifying the amount of work each author contributed is challenging. The culture of peer-68 reviewed publications is also changing and this also affects how changes in gender authorship over time 69 are assessed. In particular, over the last several decades, the amount of collaborative and cross-70 disciplinary research has grown, as has the pressure to publish. Both of these factors have led to growth 71 in the number of authors listed per paper (Wren et al. 2007 ). The growing number of authors per paper 72 makes it even more difficult to adequately and fairly assert authorship order.
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While studies have revealed gender inequities in authorship in scholarly literature, no such 74 study has been completed for the aquaculture discipline. The academic discipline of aquaculture is 75 relatively new and interdisciplinary, and many aquaculture degrees are granted from fisheries 76 departments. Our analysis of the discipline, therefore, is embedded within the broader domain of 77 fisheries. In more than 50 academic institutions, a study by Arismendi and Penaluna (2016) found that 78 women and minorities are still a small portion of tenure-track faculty in the discipline of fisheries. Over 79 the past three decades, they found only a slight increase in the inclusion of women among the academic 80 community of fisheries science. This suggests a perpetuation of the "leaky pipeline" in fisheries science 
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Ignoring these inequities or allowing them to persist limits the development of the scholarly field of 86 aquaculture. By attempting to conduct a gender authorship analysis for aquaculture, we're helping to promote the development of the fastest growing food production sector in a relatively new and 88 interdisciplinary scholarly discipline. A better understanding of gender integration in the discipline is the 89 first step in understanding how to overcome barriers to the sector's growth.
90
This study evaluates the status of gender authorship in aquaculture by comparing authorships were published after 1990. We think that this is consistent across other large scholarly article corpora.
222
Scientific publishing, like many other industries, has faced many changes with the onset of the internet. 229 Figure 2 shows the years that major aquaculture journals began (n=166). There was significant growth in 230 aquaculture journals in the early 1970s through the 1990s. For example, JWAS began in 1970. While this 231 is not a comprehensive list of all of the journals that ever publish aquaculture articles, it represents most 232 of the major journals in the discipline that had initiation years available online. Figure 2 follows a similar 233 curve to that of the global aquaculture production, which started to increase in the early 1980s, and 234 began rapidly expanding in the 1990s to the present to accommodate a growing global population. The 235 discipline has growth both in scope as well as geographic range. 
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To contextualize our findings with the percentage of women graduating in the field, we 245 examined several sources to better understand the numbers of women graduates in aquaculture.
246
Because of the relatively nascent, and interdisciplinary nature of aquaculture, we applied sources from 247 within the U.S. and international as well as across disciplines including fisheries, biological, agricultural, 
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Since it is known that women have been reported by the World Bank (2008) to comprise 47% of 313 the total workforce in fisheries, this is a rough estimate confounded by a paucity of gender-314 disaggregated data in aquaculture and fisheries overall. Few data are available on the percentage of 315 women in the fisheries discipline. One exception is the study by Arismendi and Penaluna (2016) for the 316 United States of America. In that study, 26% if federal fisheries scientists and managers, and 31% of 317 research faculty were women. Until adequate numbers for women in aquaculture and in the 318 aquaculture discipline are obtained, it is useful to apply information from the greater field of fisheries to 319 frame the research.
320
These results suggest that gender inequities in aquaculture, specifically in authorship of peer-321 reviewed literature, exist. While these are general conclusions, 15% is a relatively low number for 322 women authorships in aquaculture considering that the proportion of women authorships in the entire
